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milk tea powder is provided. The powdered composition comprises: 25-35% of di-/tri-saccharides other than lactose; 3-20% of
lactose; 2-15% milk protein other than processed soluble caseinate; 35-50% fat; and 3-7% emulsifier. A process for producing the
powdered composition by spray drying a dispersion of the ingredients in water is also provided. An instant milk tea powder is also
provided, which comprises 15 to 90% of the powdered composition, 2 to 15% of tea solids, 0 to 70% of monosaccharides or disac-
charides in addition to those present in the powdered composition, and 0 to 4% of anti-caking agents and/or hydrocolloids and/or
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POWDERED COMPOSITION FOR USE IN AN INSTANT MILK TEA POWDER

TECHNICAL FIELD OF THE INVENTION
The invention relates to a powdered composition for use in an instant milk tea
powder. In particular it relates to a powdered composition which does not require

a carrier / bulking agent such as maltodextrin.

BACKGROUND TO THE INVENTION

Beverages based on the tea plant (Camellia sinensis) have been popular
throughout the world for many hundreds of years. Traditionally the beverages are
produced by infusing leaf tea in hot water. However, leaf tea is quite slow to infuse
and not always convenient. Therefore some consumers are also interested in tea
beverages which can be made instantly. Tea powders to which hot water is added
to produce an instant beverage have been developed. Tea powders of course
contain tea solids, but may also include other ingredients of the final beverage,
such as dairy protein, fat and sugar. Such powders are usually produced by
spray-drying, and therefore typically contain other ingredients which contribute
little to the sensory properties of the beverage, but which have a function in the
preparation and / or storage of the powder; for example, maltodextrins or low
dextrose-equivalent corn syrups which act as a carrier for the fat and / or a bulking

agent.

It would be desirable to remove the maltodextrin / corn syrup components from
the powder, since they add cost and also calories, and to replace them with
necessary functional ingredients such as sugar, milk protein and / or fat thereby
rendering it unnecessary for the consumer to add sugar or milk / cream to the
beverage, or at least reducing the amount of sugar needed to give the beverage
its desirable sweet taste. However, this is not straightforward because sugars are
hygroscopic. This hygroscopicity causes lumping during spray-drying and results
in a sticky powder. WO 12 / 050439 addresses this problem by using a specific
spray-drying process in which the sucrose is injected into the spray drier as a dry

powder while simultaneously spray drying a dispersion containing the remaining
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ingredients. This process results in a powder which has an amorphous matrix in
which sucrose crystallites are embedded. The powder can be a foamer, creamer, or
topping base, and can be used for preparing ready-to-drink beverages, such as
coffee, tea or chocolate. However, this requires a split-stream process which is more
complex and costly to implement in a factory than conventional spray-drying. It also
requires the use of costly high-grade sugar: the sugar is not dissolved in water before

use, so cannot be filtered to remove impurities.

Thus there remains a need for a powdered composition which can be produced in by
a conventional spray-drying process but which does not contain a carrier or bulking

agent.

SUMMARY OF THE INVENTION

According to a first aspect the present invention provides a powdered composition
comprising 25-35% of di-/tri-saccharides other than lactose; 3-20% of lactose; 2-15%
milk protein other than processed soluble caseinate; 35-50% fat; and 3-7% emulsifier;
wherein the powdered composition comprises less than 10% of maltodextrin and / or

glucose syrup having a DE of less than 40.

According to a second aspect the present invention provides a process for producing
a powdered composition according to the first aspect, the process comprising the
steps of: (i) producing a dispersion in water of (by weight of the total solids) 25-35% of
di-/tri-saccharides other than lactose; 3-20% of lactose, 2-15% milk protein other than
processed soluble caseinate; 35-50% fat and 3-7% emulsifier and which comprises
less than 10% (by weight of total solids) of maltodextrin and / or glucose syrup having
a DE of less than 40; and (ii) spray-drying the dispersion to produce the powdered

composition.

We have now identified formulations which have increased sugar content, and also
increased milk protein and fat contents, which do not require a carrier such as
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maltodextrin / corn syrup but which can nonetheless be spray-dried using a
conventional spray-drier. Accordingly, the present invention provides a powdered
composition comprising:

e 25-35% of di-/tri-saccharides other than lactose;

e 3-20% of lactose;

e 2-15% milk protein other than processed soluble caseinate;

e 35-50% fat; and

o  3-7% emulsifier.

Typical non-dairy creamers use a processed soluble caseinate, such as sodium
caseinate, as the source of the protein. We have now found that by using a source of
milk protein other than processed soluble caseinate, such as skim milk powder, whole
milk powder, or whey protein, there is a window of formulations which contain
increased amounts of sugar but which can nonetheless be spray dried to produce a
powdered composition.
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The powdered composition is particularly suitable for forming the base of an
instant milk tea powder. By using sugar and milk powder or whey powder in the
powdered composition instead of a carrier / bulking agent, less sugar and milk
powder need to be added to the powdered composition produce the instant milk
tea powder. Thus the volume and cost of the instant milk tea powder is reduced

whilst still providing all the required functionality in the final product.

Accordingly, in a second aspect, the present invention provides an instant milk
tea powder comprising
e 15 to 90% of the powdered composition of the first aspect of the
invention,
e 110 15% of tea solids,
e 0 to 70% of monosaccharides or disaccharides in addition to those
present in the powdered composition, and
o 0 to 4% of anti-caking agents and / or hydrocolloids and / or flavours

and / or high intensity sweeteners.

In a third aspect, the present invention provides a process for producing a
powdered composition according to the first aspect of the invention, the process
comprising the steps of:
e producing a dispersion in water of (by weight of the total solids) 25-35wt%
of di-/tri-saccharides other than lactose; 3-20wt% of lactose, 2-15% milk
protein other than caseinate, 35-50% fat and 3-7% emulsifier; and

e spray-drying the dispersion to produce the powdered composition.

DETAILED DESCRIPTION
All percentages are given as % by weight of dry composition, unless otherwise

specified.

Glucose syrups (sometimes called corn syrups) are starch hydrosylates consisting
essentially of mono-, di-, and higher saccharides. Glucose syrups can be made

from starch from any source, for example (but not necessarily) corn. Since



10

15

20

25

30

WO 2014/173966 PCT/EP2014/058261

_4-

glucose syrups are complex multi-component sugar mixtures, they are commonly
classified by their dextrose equivalent (DE). The DE is related to the number
average molecular weight <M>, of the sugars, and can be calculated from the
equation below (Journal of Food Engineering, 33 (1997) 221-226):

<M>, =18016/ DE

Starch hydrosylates with a DE of about 20 or below are commonly known as
maltodextrins. Due to their low DE, they contain only small amounts of mono- and

disaccharides.

Since the present invention has identified a window of formulations which can be
spray-dried by a conventional spray-drying process without the need for a carrier /
filler, the powdered composition preferably comprises at most 10% of maltodextrin
and glucose syrup, in particular glucose syrup having a DE of less than 50, or less
than 40, since low DE glucose syrups contain significant amounts of higher
saccharides which do not contribute to the sensory properties of the final
beverage. More preferably the powdered composition comprises less than 5%,
even more preferably less than 2% of maltodextrin or glucose syrup. Most
preferably the powdered composition does not contain any maltodextrin or

glucose syrup.

The powdered composition comprises from 25 to 35% (in total) of one or more di-
saccharides other than lactose, for example sucrose or maltose, and / or one or
more tri-saccharides such as maltotriose. Preferably the composition comprises at
least 27%, more preferably at least 29% of di-/trisaccharides other than lactose.
Most preferably the disaccharide is sucrose. In a preferred embodiment, the

powdered composition comprises 29 - 34%, preferably 30 — 33% sucrose.

The powdered composition comprises 3-20% of lactose, which is preferably
provided together with the protein in the form of skim milk powder (which is

approximately 50% lactose), whole milk powder (approximately 35% lactose) or



10

15

20

25

30

WO 2014/173966 PCT/EP2014/058261

-5-

whey powder (whose lactose content varies, depending on whether the whey

protein has been concentrated or isolated).

The powdered composition preferably contains less than 10% monosaccharides
(e.g. glucose or fructose) since these are more hygroscopic than disaccharides.
Their hygroscopicity makes it harder to spray-dry dispersions containing them.
More preferably the composition contains less than 5% monosaccharides, and
most preferably essentially no monosaccharides. The di-/trisaccharides can be
provided in the form of a glucose syrup having a suitable DE; however, this is not
preferred since glucose syrups also contain monosaccharides, and also may
contain higher saccharides (i.e. having 4 or more saccharide units) which

contribute little to the sensory properties of the final beverage.

The powdered composition comprises from 2 to 15% milk protein that is not
provided in the form of processed soluble caseinate. Processed soluble
caseinates include sodium caseinate or potassium caseinate. Preferably the
powdered composition comprises at least 4%, more preferably at least 5% milk
protein that is not processed soluble caseinate; and preferably at most 12%, more
preferably at most 10%. Preferably the composition contains less than 1%
processed soluble caseinate, more preferably it contains essentially no processed
soluble caseinate. Preferably the milk protein is provided as skim milk powder,
whole milk powder, whey powder, whey protein concentrate or whey protein
isolate. Without wishing to be limited by theory, it is believed that this is because
skim milk powder, whole milk powder and whey protein do not increase the
viscosity of the dispersion as much as processed soluble caseinate does. The
lower viscosity dispersion is better for spray drying. Most preferably the milk
protein is provided as skim milk powder, preferably in an amount of from 5 to 50%,
more preferably 10-25%, most preferably 16-22%. As well as enabling spray-
drying, skim milk powder also provides good flavour when the powdered
composition is used to make milk tea. Thus it provides a further contribution to the
desired properties of the final beverage product. Whey protein powder is less

preferred because it does not provide the desirable flavour of skim milk powder.
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Whole milk powder is also less preferred because it is generally more expensive

to use as the source of the milk protein than skim milk powder.

The powdered composition comprises from 35 to 50% of fat, preferably at least
40%, more preferably at least 42%; and preferably at most 47%, more preferably
at most 45%. In the context of the present invention, the term “fat’ includes both
fats and oils, but is not intended to include emulsifiers, such as mono-/di-
glycerides of fatty acids. The fat is preferably a vegetable oil, more preferably a
hardened vegetable oil, most preferably hardened palm kernel oil or hardened
coconut oil. However, other hardened or unhardened vegetable oils may be used.
Whole milk powder contains approximately 27% milk fat. Thus if whole milk
powder is used as the source of the dairy protein, then the fat component of the
powdered composition will contain some dairy fat, whilst the rest can be, for

example, hardened palm kernel oil or hardened coconut oil.

The powdered composition comprises an emulsifier in an amount of from 3 to 7%,
preferably from 4 to 6%. Suitable emulsifiers include mono- and di-glycerides of

fatty acids and diacetyl tartaric acid esters of mono- and diglycerides.

The powdered composition may optionally contain small amounts (typically less
than 4%) of other ingredients, for example stabilisers (such as potassium
phosphate and sodium triphosphate), flavours (such as milk flavours and tea
flavours), anti-caking agents (such as tri-calcium phosphate and silica), hydrocolloids
(such as gums and starch-based polysaccharides), and high intensity sweeteners

(such as stevia, sucralose, neotame, aspartame, acesulfame-K etc.).

In a particularly preferred embodiment, the powdered composition comprises:
o 25-35%, preferably 30-33% sucrose;
o 10-25%, preferably 16-22% skim milk powder;
o 35-50%, preferably 42-45% hardened vegetable oil; and
o 3-7%, preferably 4-6% emulsifier.
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The powdered composition of the invention is especially suitable for forming the
basis of an instant milk tea powder. The instant milk tea powder contains 15 -
90%, preferably 30 — 70%, more preferably 40 — 60% of the powdered
composition, 1 - 15% preferably 2 — 12%, more preferably 3 — 10% of tea solids
and 0 - 70%, preferably 20 — 60%, more preferably 30 — 50%  of
monosaccharides or disaccharides, preferably sucrose, in addition to those
present in the composition itself. The instant milk tea powder may also comprise
other ingredients in small amounts, such as 0 to 4% of anti-caking agents and / or
hydrocolloids and / or flavours and / or colours and / or high intensity sweeteners
(such as stevia, sucralose, neotame, aspartame, acesulfame-K etc.), in order to
increase the sweetness and / or allow the amount of sugars to be reduced. In a
preferred embodiment the instant milk tea powder contains from 0.02 to 0.3% of
xanthan. We have found that including xanthan in this amount improves the

mouthfeel of the beverage.

The tea solids are preferably provided in the form of a powder, produced by spray-
drying or freeze-drying a water-extract of leaf tea. The tea solids are preferably
black tea solids. "Tea" for the purposes of the present invention means material
from Camellia sinensis var. sinensis andlor Camellia sinensis var. assamica.
Especially preferred is material from var. assamica as this has a higher level of
tea actives than var. sinensis. “Black tea’ refers to substantially fermented tea.
‘Fermentation” refers to the oxidative and hydrolytic process that tea undergoes
when certain endogenous enzymes and substrates are brought together. During
this process colourless catechins in the leaves are converted to a complex mixture

of yellow and orange to dark-brown polyphenolic substances.

The powdered composition of the invention can also be used in other products,

such as instant milk coffee and creamy soups.

The powdered composition can be prepared by producing a dispersion in water of
(by weight of the total solids) 25-35% of di-/tri-saccharides other than lactose; 3-

20% of lactose, 2-15% milk protein which is not provided in the form of processed
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soluble caseinate, 35-50% fat and 3-7% emulsifier; and then spray-drying the
dispersion. Preferably the dispersion comprises 40 — 60wt% of the powdered
composition and 60 to 40wt% of water. Preferably after spray-drying, 0.2 — 1.5%
of an anti-caking agent, more preferably silica is added, and the mixture is then

further dried in a fluid bed dryer to remove any remaining moisture.
EXAMPLES
The invention will now be further described with reference to the following

examples.

Example 1: Spray-drying

Powdered compositions were prepared according to the formulations in Table 1.
The approximate amounts of lactose and milk protein present in each formulation
from the skim milk powder are also shown. The ingredients were dispersed /
dissolved in an equal mass of water and the dispersion was then emulsified and
homogenized at 18-20MPa. A relatively large amount of water (compared to what
would typically be used to disperse a conventional powdered non-dairy creamer)

was required so that the viscosity of each dispersion was suitable for spray-drying.

Table 1
Example No. 1A 1B 1C 1D
Ingredient (wt% of total solids)
Hydrogenated vegetable oll 40.0 42.0 45.0 45.0
Skim milk powder, of which 15.0 22.0 16.0 19.0
lactose 7.5 11.0 8.0 9.5
protein 5.0 7.3 53 6.3
Sucrose 40.0 30.0 33.0 30.0
Emulsifier (E471, E472e) and 5.0 6.0 6.0 6.0
Stabilizer (E340ii, E451i)
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Formulations 1A, 1B and 1C were spray-dried in a 500-type pressure spray drying
tower (a small factory-scale spray drier which evaporates approximately 500kg
water per hour), using an inlet air temperature in the range of 150 to 200°C and
an outlet air temperature of greater than 85°C. Formulations 1C and 1D were
spray-dried in a 1000-type pressure spray drying tower (a larger spray drier which
evaporates approximately 1000kg water per hour), again using an inlet air
temperature in the range of 150 to 200°C and an outlet air temperature of greater
than 85°C. After spray-drying, an anti-caking agent (silica) in an amount of 0.35 —
1.0% was mixed with the spray-dried powders, and the mixtures were then further

dried in a fluid bed dryer to remove any remaining moisture.

With formulation 1A, the powder stuck to the inner wall of the tower during spray-
drying and became browned as a result of having been exposed to hot air for a

long time. Thus this formulation is not suitable for spray drying.

Formulation 1B contained less sucrose than 1A. The sucrose was mostly replaced
with skim milk powder, and to a lesser extent, vegetable oil and emulsifier. The
dispersion was successfully spray-dried with little powder sticking to the wall and

much less browning.

Formulation 1C also contained less sucrose than 1A, albeit somewhat more than
1B. The sucrose was mostly replaced with vegetable oil, and to a lesser extent,
skim milk powder and emulsifier. The dispersion was successfully spray-dried in
the 500-type spray drying tower, with little powder sticking to the wall and little
browning. In the 1000-type tower, some powder accumulated on the tower inner
wall, and became dark yellow, eventually falling off the wall in lumps. This is
believed to be because the droplets spent longer inside the larger tower, and
therefore had an increased chance of sticking to the wall. The fact that
Formulation 1C was successfully spray-dried in the smaller tower, but did not
perform as well in the larger one, indicates that this formulation is close to the

upper limit of sugar content.
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Formulation 1D contained less sucrose than 1C, but more skim milk powder. The
dispersion was successfully spray-dried in the larger tower, with less powder
sticking to the walls than for 1C and no apparent browning. The spray-dried
powder contained some weak lumps, which dispersed when the powder was
dissolved in hot water. Adding 1.0% of silica prior to fluid bed dryeing was found to

significantly reduce the formation of these lumps.

8g of the spray-dried of powder Example 1D was mixed with 2g of tea powder and
dissolved in 150mL of hot water. The powder dissolved well, resulting in an instant

tea beverage of good appearance.

These examples show that it is possible to spray-dry formulations which have
increased sugar content, and also increased milk protein and fat contents
compared to conventional non-dairy dreamers using factory-scale spray drying
equipment without requiring a carrier such as maltodextrin / corn syrup. These
formulations are therefore suitable for commercial scale production on

conventional process lines.

Example 2: Instant milk tea compositions

Table 2 shows two instant milk tea formulations containing similar amounts of
protein and sugar. Example 2A is an instant tea formulation based on the
powdered composition of Example 1D. Example 2B is an instant tea formulation
based on a conventional non-dairy creamer, consisting of 60% glucose syrup
having a DE of about 25, 32% hydrogenated vegetable oil, 1.2% sodium
caseinate, 3% skim milk powder, 2% emulsifier (mono- and diglycerides of fatty

acids) and 1.9% stabiliser (potassium phosphate).

Table 2
Ingredient (g) Example 2A | Example 2B
Sugar 6.0 6.68

Xanthan gum 0.01
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Conventional non-dairy creamer 7.3
Powder of Example 1D 5.2

Skim Milk Powder 0.47
Tea Powder 0.48 0.5
Milk Flavour 0.03 0.03
Total mass 11.72 14.98
Volume (mL) 16.7 22.7

These were made into beverages by mixing each formulation with about 150mL of
hot water. The beverages were tasted and found to have similar sensory

properties.

Comparison of examples 2A and 2B demonstrates that removing the carrier
substantially reduces the amount (both in terms of mass and volume) of instant
milk tea composition needed to produce the beverage, whilst maintaining the

sensory properties. The cost and calorie content were also reduced.

Example 3: Comparison of sources of milk protein

Aqueous solutions of skim milk powder, whey protein concentrate powder and
sodium caseinate powder were prepared at three different protein concentrations,
as shown in Table 3. Each ingredient was dissolved in hot water at 72°C with
stirring for 2 minutes. The solutions were allowed to cool down to 56°C, and then
their viscosities were measured using a Brookfield RV type viscometer with a

rotation speed of 100 rpm using a #2 rotor.
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Table 3
Amount Water Protein Viscosity
(9) (mL) concentration (cp)
(g/ml)
Skim milk powder 47.5 500 0.031 11.1
(33% protein) 47.5 250 0.063 13.6
47.5 125 0.125 21.8
Whey protein concentrate 47.5 500 0.031 11.5
(33% protein) 47.5 250 0.063 15.0
47.5 125 0.125 23.8
Sodium caseinate 17.8 500 0.031 12.7
(88% protein) 17.8 250 0.063 20.6
17.8 125 0.125 86.4

From Table 3 it is apparent that the viscosity of the sodium caseinate solution
increased sharply with increasing protein concentration, while the viscosities of
the skim milk powder and whey protein increased only gradually. Since the
viscosities of the whey protein concentrate solutions were similar to those of the
skim milk powder at the same protein concentration, it is expected that
dispersions similar to examples 1A to 1D, but which contain whey powder instead
of skim milk powder would also be suitable for spray- drying. Since whole milk
powder has the same protein composition as skim milk powder, and differs only in
terms of the presence of fat, dispersions which contain whole milk powder are
also expected to be suitable for spray-drying. However, the large increase in the
viscosity of the sodium caseinate solutions with protein concentration is believed

to make these solutions less suitable for spraying drying.
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Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise", and variations such as "comprises" or "comprising",
will be understood to imply the inclusion of a stated integer or step or group of
integers or steps but not the exclusion of any other integer or step or group of

integers or steps.

The reference in this specification to any prior publication (or information derived from
it), or to any matter which is known, is not, and should not be taken as, an
acknowledgement or admission or any form of suggestion that that prior publication
(or information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.
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The claims defining the invention are as follows:

A powdered composition comprising:
e 25-35% of di-/tri-saccharides other than lactose;
e 3-20% of lactose;
e 2-15% milk protein other than processed soluble caseinate;
e 35-50% fat; and
e  3-7% emulsifier;
wherein the powdered composition comprises less than 10% of maltodextrin

and / or glucose syrup having a DE of less than 40.

A powdered composition according to claim 1 which contains essentially no

maltodextrin or glucose syrup having a DE of less than 40.

A powdered composition according to claim 1 or claim 2 which comprises

less than 1% processed soluble caseinate.

A powdered composition according to claim 3 which contains essentially no

processed soluble caseinate.

A powdered composition according to any one of claims 1 to 4 wherein the

di-/tri-saccharide comprises sucrose.

A powdered composition according to any one of claims 1 to 5 wherein the

milk protein is provided as skim milk powder.

A powdered composition according to claim 6 wherein the skim milk powder

is present in an amount of from 5 to 50%.

A powdered composition according to any one of claims 1 to 7 wherein the

fat is a vegetable oil.

A powdered composition according to claim 8 wherein the vegetable oil is
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hardened palm kernel oil or hardened coconut oil.

A powdered composition according to any one of claims 1 to 9 which

comprises:

25-35% sucrose;
10-25% skim milk powder;
35-50% hardened vegetable oil; and

3-7% emulsifier.

A powdered composition according to claim 10 which comprises:

30-33% sucrose;
16-22% skim milk powder;
42-45% hardened vegetable oil; and

4-6% emulsifier.

A process for producing a powdered composition according to any one of

claims 1 to 11, the process comprising the steps of:

(i)

(i)

producing a dispersion in water of (by weight of the total solids) 25-
35% of di-/tri-saccharides other than lactose; 3-20% of lactose, 2-
15% milk protein other than processed soluble caseinate; 35-50% fat
and 3-7% emulsifier and which comprises less than 10% (by weight
of total solids) of maltodextrin and / or glucose syrup having a DE of
less than 40; and

spray-drying the dispersion to produce the powdered composition.

A process according to claim 12 wherein 0.2 — 1.5% of an anti-caking agent

is added to the powdered composition after spray-drying, and the powdered

composition is then further dried in a fluid bed dryer.
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